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ABSTRACT 
 
This research is developing guided-inquiry worksheet by analysing validity, practicality, and 
effectiveness to improve process skills and understanding at seventh-grade junior high school. 
Developed worksheet expected to connect and reflect "educator" and "learner". Learning science 
by worksheet using integrates learning from actual hands-on activities and minds-on activities. The 
data collected by questionnaires and practical observation analysed with the t-test. The result of 
validity is 3.83, and the practical observation means 3,87 showed of 0,000 <0,005 which was 
significantly from conventional ones. Teachers who want to improve the skills and concept must 
use guided inquiry worksheet developed in this research. 
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1. INTRODUCTION  
 
Science subjects at junior high school have an 
important for their students on phenomena that 
occur in their environment. 21 st century learners 
have both self-direction and ability for individual 
or teamwork collaborate. Technology insight for 
development and improvement of knowledge, 
skills, and social attitude of teachers and 
students. Learning activity at state junior high 
school 2 Porong for science subjects was less 
interesting by tedious and troublesome materials 
to understand. Students have misconception that 
experience temperature and heat when the water 
in a glass is heated to a temperature of t 0C. 
Students assume if the water poured each 
contains half the glass content of 0.5 t 0C. The 
occurrence of misconceptions, student makes 
learning for prioritizing in teaching science that 
should contain problems to find, collect, analyze 
and conclude in order to build understanding of a 
series of learning experiences. Teaching and 
learning doesn’t only contain transformation of 
knowledge in theories, principles, and law. 
Teachers pattern should emphasize an effort 
student discover potentials to find solutions for 
solving various problems occurring [1].  
 
The teaching pattern and selection of students 
are very significant for the competence of 
students in school. Students' low achievement in 
Indonesia has not shown significant changes. 
We can prove this 2011 TIMSS results and the 
2012 PISA Indonesian students' achievements 
ranked 63 of the 64 participating countries [2]. 
TIMSS results in 2015 were also still below the 
average of other participating countries with 
Singapore and Malaysia [3]. Thus, the declare 
student learning results problem that needed to 
be handled quickly and the way students learn, 
question of phenomena occuring, and find 
solutions. This learning climate line with 
paradigm of constructivism learning. Learning 
constructivist its way involves students in social 
and cultural learning [4] . 
 
According to Piaget [5], the cognitive 
development of junior high school at concrete 
operational towards at operations formal level. 
Vygotsky [6] zone of scaffolding given further 
reduced experience student. The process of 
learning was carried out by students through 
searching, collecting data, and analyzing the 
solution of problems [7] for this reason, teachers 
provide students to active, investigate, collect, 
problems analyze to find solutions together. 
Science is systematically of knowledge, tentative, 
dynamic, empirical, demonstrable, process and 
product, and natural phenomena [8]. That 
process skills are an activity process of inquiry. 
Suggest inquiry methods in science learning: 1) 
intellectual potential by training development; 2) 
intrinsic motivation; 3) the opportunity for 
discovery process; 4) strengthen of student 
memory [9].  
 
1.1 Teaching Situation 
 
The role of an educator in school become to 
guided students in what are they learning [10]. 
This is an accordance with the context of 
curriculum which emphasizes the holistic ability 
of students and teachers. Teaching wasn’t 
focused on how to teach but more oriented to 
how stimulate learning [11]. Effective teachers 
are interactive and provide students become self-
directed, independent, and critical thinkers [12]. 
That teachers learn actively students and 
indirectly two competencies simultaneously. 
First, with conduct an investigative students to 
scientists/researchers. Second, Students 
investigation will get understanding complex 
what they have learned [6]. 
 
The teaching situation by guided-inquiry method 
can give students the opportunity to find variety 
of knowledges and experiences [7]. The 
teachers’ role will function as facilitator and guide 
students to learn [13]. Effective learning involve 
series scientific investigations at process skills 
and concepts understanding [14]. Learning can 
do anywhere, anytime, and with anyone. 
Learning classroom for real life [15]. Learning 
science just not products, but also a process with 
collecting, analyzing, concluding and even 
applying in social life [1]. 
  
1.2 Learning System 
 
The essence of learning science is not to 
produce science historians, but instead on how 
students can make judgments on knowledge, 
scientific and conceptual understanding [16]. 
Students through integrate the process of inquiry 
[14]. Science learning emphasizes efforts 
students potential and problem-solving with the 
community. Integration with science and inquiry 
have the opportunity to develop conceptual, 
procedural and problem-solving knowledge [1]. 
Vygotsky's cognitive development can develop 
maximally social interaction with expanded 
exploration and stimulation of students' curiosity 
[17]. That learning curiosity as the most 
important [18]. 
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2. MATERIALS AND METHODS 
 
2.1 Research and Development 
 
Research and development are carried out to 
produce new products which are later tested for 
validity, practicality and effectiveness. The 
development model used refers to the system 
approach model by Dick and Carey [19] which 
consists of 10 stages. 
 
2.1.1 Assess needs to identity instructional 
goals  
 
Identification of needs and instructional goals are 
the basis for determining problems and 
constraints faced by students. Identification of 
learning is to identify gaps current conditions and 
expected conditions, as well as to assess 
whether the discrepancy is a priority to overcome 
because it greatly influences the overall 
competency of students. Identification 
performance carried out showing students in 
learning activities. In practicum activities, there is 
very few students' creativity built for problem-
solving. Students don't make exploration 
scientific in practicum instructions. Ideally, 
science learning is emphasised on the activities 
of students finding out understanding of 
investigation. For this reason, teachers need to 
provide flexibility for students to actively move, 
investigate, collect data, test and analyse 
problems to find solutions together. Learning 
difficulties students related to prerequisite 
knowledge that students given new material they 
will learn and the ability: 1) material regarding 
principal and derivative quantities, 2) students 
understand the measurement of principal and 
derivative quantities. Therefore, science learning 
is not a product with students able to memorise 
facts, theories, principles and laws, but the most 
important is the process with students getting 
direct experience in learning. Instructional goals 
seventh grade sat Porong 2 Junior High School 
can be formulated by "growing with scientists for 
asking questions, investigating, analysing, 
building meaning through their learning 
experiences. 
 
2.1.2 Conduct instructional analysis  
 
After doing the identification process of learning 
objectives, the next step is the analysis of 
learning, which is a process to determine the 
skills, knowledge, and relevant attitudes needed 
by students to be able to achieve competencies 
for the stated learning goals of science. Conduct 
instructional analysis is the stage of describing 
learning objectives into sub-indicators into 
specific competencies refers to 1) describe 
competencies standards, 2) learning with 
taxonomy Bloom, 3) dimensions of learning, 4) 
technology and learning media [20]. Analysis of 
learning involves in teaching, namely, "what will 
be taught?" And "how to teach?" Teachers in 
school often choose and determine the material 
not based on needs, but rather on the order of 
delivery of learning material. Learning is a 
process of interaction between students and 
educators and learning resources in a learning 
environment.  
 
2.1.3 Analyse learner and context  
 
Analysis of students and the learning context is 
carried out simultaneously. Analysis of students’ 
characteristics includes knowledge learned by 
students previously, academic abilities, learning 
styles, and learning activities. Identification of the 
characteristics of these students can help deviser 
to develop learning approaches and strategies 
that are in line with the expected learning 
objectives. Identification student characteristics 
can be done based on: 1) gender, 2) academic 
ability, 3) learning style, and 4) education and 
social, economic parental [19]. Analysis context 
at seventh grade junior high school 2 Porong 
related to the learning material that will be 
provided certainly considers: 1) the reality of 
school conditions, regarding the availability of 
facilities and infrastructure, as well as the 
school's vision and mission; 2) availability of 
learning resources; 3) time or timing of learning. 
 
2.1.4 Write performance objective   
 
Based on the learning, students, and context 
analysis when the teaching is carried out, a 
developer can translate them into sub-
components or specific learning objective 
components that can be mastered by students, 
which also refers to the general learning 
objectives set at the beginning. Specific learning 
objectives are the only basis in test contents 
based on its suitability to achieve the 
competencies listed in the stated goals.  
 
2.1.5 Develop assessment instrument  
 
After the specific learning objectives have been 
explained, the next step is to develop an 
assessment instrument as a result of the 
assessment of student learning outcomes 
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following the specific learning objectives that 
have been set. The scores obtained by students 
in the learning outcome assessment interpreted 
as the level of mastery of the competencies they 
measure, which is comparing the maximum 
score students can achieve according to the 
learning objectives.  
 
2.1.6 Develop instructional strategy  
 
Developing and determining learning strategies 
is certainly related to the achievement of the 
learning objectives that have been formulated on 
the following factors: a) suitability with the 
theoretical basis, b) previous research results, c) 
characteristics of learning media used, d) 
material given to students, e) student 
characteristics and learning context. As for the 
development of learning strategies with guided 
inquiry methods, including 1) teacher prepares 
material in line with the expected learning 
objectives and estimates previous student; 2) 
learning activities carried with guided inquiry 
methods, namely: a) see (observe / focus inquiry 
processes on phenomena that occurs) b) ask 
(formulate questions or problems to students), c) 
prediction (make a temporary / hypothetical 
guess), d) investigate with guidance (plan and 
conduct an investigation), e) create (analyze data 
and interpret the results), and f) discuss & 
communicate (conclude and communicate the 
results of the investigation; 3) in the final stage 
an evaluation and reflection of the teacher to 
improve the process of the next learning. 
 
2.1.7 Develop and select instructional 
materials  
 
Developing and choosing materials in learning is 
related to the use of learning media such as 
literature books that can help provide various 
information, and learning resources used are 
student textbooks, worksheets and so on. 
Develop and select instructional materials with 
collect materials available to learning strategies 
of teaching materials, for example in the form of 
powerpoints or apply with tools and materials 
provided properly and correctly to minimise the 
risk of work negligence for students. The 
following is one example of a teacher in 
developing conditional learning materials to 
adapt materials available and easily obtained by 
students at seventh-grade state junior high 
school 2 Porong. For this reason, the teacher 
must maximise learning resources by utilising 
used materials that are not used in the 
environment. Thus, it will be able to train and 
maximise the process skills and understanding of 
students' concepts even better. 
 
2.1.8 Design and conduct formative 
evaluation of instruction  
  
Designing and carrying out formative evaluations 
aims to determine the validity, practicality and 
effectiveness of the products developed seventh 
grade at state junior high school 2 Porong. The 
results of this formative evaluation later used as 
valuable suggestions and inputs for developers 
to revise the products produced. Three types of 
formative evaluation are carried out, which are: 
a) one to one evaluation consists of 5 learners, 
b) small group evaluation consists of 15 learners, 
and c) field trial consists of 34 learners. 
 
2.1.9 Revisi instruction 
 
At this stage, the data that came from 
suggestions and inputs from the expert team and 
users are assessed and interpreted for what its 
weaknesses that need to be revised immediately. 
The evaluation is not only done on the guided 
inquiry worksheet draft, but also on the various 
components involved during learning activities, 
such as analysis of students' initial abilities, 
student characteristics and school’s context 
analysis. Formative evaluation was carried out 
on all learning components with the aim of fixing 
and improving the quality of the developed 
guided inquiry worksheet. The revisi instruction is 
an important component for teachers and 
developers product to according to of expert 
validation, individual trials, group trials and field 
trials in the learning process through revision 
product will be perfected and accordance with 
their needs. 
 
2.1.10 Design and conduct summative 
evaluation of instruction   
 
The summative evaluation could be done after 
formative evaluation and complete revision. 
Summative evaluation shouldn’t be carried out 
and involve develop internally, but rather make a 
separate independent assessment team. This is 
one of the reasons that states summative 
evaluation does not belong to the Dick and Carey 
learning system design process. 
 
2.2 Instruments Collection 
 
This data instrument on research and 
development was conducted to determine 
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validity, practicality and effectiveness of guided 
inquiry worksheets to improve process skills and 
conceptual understanding. The subjects of this 
study were seventh, according to Piaget in [5] the 
cognitive development in the state transition of 
concrete operations towards formal operations, 
at this stage students needed more help or 
scaffolding than the others [17]. Class at seventh 
were 145 students who were selected based on 
student age, academic ability, type of elimination, 
and educational background and economic 
conditions of parents who had no significant 
differences that could lead to invalid assessment. 
 
2.2.1 Validity instrument  
 
The developed instrument was a guided inquiry 
worksheet validation sheet made by a team of 
experts. Validity aspects that are assessed 
including; specificity, accuracy, uniformity and 
suitability [21]. the validity aspect consists of 
linearity, uniformity, accuracy, specificity, 
reliability, and accuracy [22]. The validity aspects 
include usefulness, integration, balance, learning 
interaction, form, colour, and language. Thus the 
aspect of validity assessed by the team of 
experts includes: a) specific, b) accuracy, c) 
integration, d) usefulness, e) reliability, and f) 
learning interaction [23]. 
 
2.2.2 Practicality instrument 
 
The developed practical instruments were guided 
inquiry worksheets observation sheets which 
including a) content quality, b) learning 
techniques quality, and c) learning messages 
delivering quality. The components contained in 
the guided inquiry worksheet consisted of: the 
problems presented are clarified with the help of 
drawings/ charts/graphs, tools and materials 
used, work safety guidelines during practicum, 
students conclusion and report of the results of 
the investigation. The learning syntax of using 
guided inquiry method was: 1) see (students 
observe the physical phenomena that occur), 2) 
ask (the teacher raises the problem), 3) 
prediction (students create hypotheses), 4) 
investigate (students conduct a series of 
investigations), 5) create (students analyze data 
and interpretation of results), and 6) discuss & 
communicate (conclude and communicate the 
results of investigation). 
 
2.2.3 Effectiveness instrument 
 
The effectiveness instrument is developed by 
making multiple choice and essay questions that 
were given to students at pre-test and post-test 
to determine differences in results between after 
and before being given teaching between 
students using guided inquiry worksheets and 
students using conventional worksheets. Ikhsan, 
That effectiveness can be assessed by 
comparing the pre-test and post-test scores of 
students' learning results towards the 
achievement of predetermined learning goals. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Validity Analysis 
 
The result of feasibility validation of the guided 
inquiry worksheet in materials of temperature 
and heat showed that Graphic 3.1 validity 
analysis at the four sub-materials have an 
average score of 3.77, which means that they 
are very valid to be used in science tools learning 
in schools. Guided inquiry worksheets must be 
accompanied by work safety instructions to 
prevent students from occurring errors that are 
fatal during the investigation. 
 
The novelty of the guided inquiry sheet of this 
worksheet was adapted according to the school 
context by giving students the freedom to actively 
move, investigate, collect, test, analyze and 
determine the solution together so students     
could gain skills, opportunities to do practical 
activities, provide feedback, and remedies for 
those who have not mastered the certain 
material [24]. 
 
3.2 Practicality Analysis 
 
To analyse practicality of learning with guided 
inquiry worksheet were observations practicum 
student. Temperature and heat material divided 
into four topics, including 1) temperature and 
thermometer, 2) expansion, 3) heat and 4) heat 
transfer. The observations of each subsequent 
learning will be averaged to conclude the results 
of practicality. 
 
The results of the observation of the guided 
inquiry worksheets Graphic 3.2 practicality 
analysis usage content material/quality, learning 
techniques, and messages delivering found an 
average score of 3.57 in the very good category. 
Leaning techniques and messages delivering 
some items: 1) make a conclusion and reflection 
with a score of 3.13 or 78%, and 2) work safety 
with a score of 3.35 or 81%. Thus, the use               
of guided inquiry worksheets need to be 
maximised the part of students in making 
conclusions and reflections and paying attention 
to work safety procedures during the 
investigation process. 
 
This is supported by research that learning by 
inquiry method effectively helps students build 
basic concepts understanding in learning
Implementing inquiry learning, students have 
 
Graphic 
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 [25]. 
conceptual understanding and enable to 
integrate different aspects into a coherent entity 
so that they can broaden their understanding by 
using integrated and complex reasoning and 
planning [26]. Questionnaire resea
student involvement, 2) learning enthusiasm, 3) 
material suitability, 4) problems solving, 5) 
flexibility learning, and 6) use of the environment 
as a learning resource. 
 
 
 
Graphic 3.1. Validity analysis 
 
 
3.2. Practicality analysis 
learning 
techniques 
messages 
delivering 
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rch consist: 1) 
Graphic 3.3
 
The graph questionary explains that learning with 
guided inquiry methods includes: 1) student 
learning involvement is increasing. The guided
inquiry method providetos flexibility. 2) problem 
solving faced with various problems to find a 
solution, 3) learning is flexible, tools and 
materials suit at students characteristic and the 
school context, 4) learning resources available at 
the school. 5) learning interest, related teacher 
presenting learning material and 6) suitability of 
learning material, innovative teacher, motivating, 
encouraging to increase the spirit of learning.
 
3.3 Effectiveness Analysis 
 
3.3.1 Observation results for practicum
 
Observation practicum find out for process skills 
in the practicum process, including 1) observing 
and collecting data; 2) grouping; 3) comparing; 4) 
preparing results in the form of scale/graph / 
  
Graphic 3.4
0
2
4
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. Results of questionnaire 
-
 
 
picture; 5) paying attention to work safety; 6) 
concluding the results of the trial; and 7) 
compiling reports.  
 
The results of the practical activities at two 
groups were processed by SPSS version 16 by 
using a two-sample independent T
showed a Sig (2-tailed) value of 0.000 < 0.05. 
This means there are significant differences 
process skills in group A using guided inquiry 
worksheets and group B using conventional 
worksheets. 
 
Observations class practicum on group B 
conventional worksheets all aspects of 
assessment in the low category. Some items that 
need to get the teacher's attention: 1) aspects 
conclusions and reports, and 2) paying attention 
to be maximised students careful, procedures 
accordingly, and make scientific well of the 
investigation report on science subjects.
 
 
. Practicum learning analysis 
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This concept of understanding means its 
reconstruction, not just the process of 
assimilation that has been previously owned. 
Concept understanding divided into three ways 
regarding breadth, depth, organisational 
structure [27]. That students able to interpret, 
remember, integrate, and reason about the 
concept [28]. This is following the results of [26] 
research that guided inquiry worksheets 
developed by inquiry method can mould young 
scientists in schools with students searching, 
collecting data, investigating, analysing to build 
their understanding of what they are learning 
actively. 
 
3.3.2 Learning test results 
 
Based on the results of data processing using 
SPSS 16 program, the learning test results 
showed the level of difficulty in multiple choice 
questions, which had 11 questions with easy 
criteria, 20 questions with medium ones, and 9 
questions with difficult ones. The different power 
index questions showed there are 20 questions 
with good criteria, 6 questions with medium ones 
and 4 questions with bad ones. Normality test is 
used to assess the data distribution of both 
groups (experimental group and control group) 
indicating that the distribution of data is normally 
distributed. 
 
The homogeneity test is used as a condition in 
analysing the T-test, which obtained the Sig (2-
tailed) value of 0.63 indicating the data variance 
of the two groups is homogeneous. Furthermore, 
the results of the pre-test of both groups showed 
the Sig (2-tailed) value was 0.434 > 0.05, 
meaning that there were no differences in the 
initial abilities of the two groups. While the results 
of the post-test T-Test for both groups showed 
the Sig (2-tailed) value was 0.000 < 0.05. This 
means that there are differences in learning 
outcomes of both groups. For this reason, 
teachers who want to improve their processing 
skills and conceptual understanding for their 
students are advised to use guided inquiry 
worksheets which are proven to be very helpful 
for students in obtaining better process skills and 
conceptual understanding that students who use 
conventional worksheets.  
 
4. CONCLUSION 
 
The novelty of developed guided inquiry 
worksheets emphasize situations where students 
find out what is happening, manipulate 
objects/symbols, ask questions and try to find 
their answers, match what they find in a time with 
what they found at another time, and compare 
their findings with the findings of other students, 
all by themselves. Science process skills 
acquired in science learning can facilitate and 
encourage students to discover their concepts of 
knowledge, facts and develop attitudes and 
moral values in their daily lives.  
 
Junior High School at 2 Porong is one of the 
junior high schools in Sidoarjo district, that 
researchers as a basic level education institution 
lots of advice and direction for 
teachers/researchers. Porong 2 Junior High 
School Institution stated the truth of the data and 
had conducted a practicum test. The developed 
guided inquiry worksheet has conformity with the 
learning characteristics of school science that is 
maximising aspects of scientific attitudes, 
scientific processes, and scientific products with 
students actively carrying out a series of 
investigations meaningful understanding and to 
be able to feel the benefits of answering various 
problems in their lives. For the sustainability of 
guided inquiry worksheet, teacher integrates with 
others. Indonesian language study makes 
scientific writing and systematic. Study with 
utilising tools and materials from the surrounding 
environment to make a simple thermometer of 
liquid which has usefulness as well as a 
thermometer. This guided inquiry worksheet is 
recommended to be applied and improve 
process skills and understanding concepts at 
junior high school 2 Porong. 
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